Functional analyses of amino acid substitutions Arg883Ser and Asp905Tyr of protein phosphatase-1 G-subunit.
The PPP1R3 gene encoding the G-subunit of protein phosphatase-1 has three polymorphisms in linkage disequilibrium in the Pima Indians: an mRNA-destabilizing element in the 3'-untranslated region (ARE1/ARE2 alleles), Arg883Ser, and Asp905Tyr substitutions. The ARE2 allele, Arg883, and Asp905 variants are associated with insulin resistance and higher prevalence of type 2 diabetes in the Pima Indians. The ARE2 allele is associated with lower PPP1R3 transcript and protein levels in muscle tissue. Here we determined the functional contribution of the amino acid substitutions independent of the ARE alleles to insulin-stimulated glycogen synthesis by adenoviral-mediated gene expression in L6 myotubes. Similar overexpression levels of the G-subunit variants increased glycogen synthase fractional activity in the presence ( approximately 1. 5-fold) of insulin compared to control myotubes transduced with adenovirus encoding beta-galactosidase. The glycogen synthesis rate of myotubes overexpressing the G-subunit variants also increased by approximately 1.7-fold over the control with and without insulin. However, these measures were not significantly different among the variants. This study does not support a role for Arg883 and Asp905 variants independent of the ARE2 allele in the impaired insulin-stimulated glycogen synthesis in the muscle of Pima Indians.